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□ 1 . Document ID: US 6452989 B 1 

L5: Entry 1 of 22 File: USPT Sep 17, 2002 

US-PAT-NO: 6452989 

DOCUMENT- IDENTIFIER: US 6452 98 9 Bl 

TITLE: System and method for combining multiple satellite channels into a virtual 
composite channel 

DATE- ISSUED: September 17, 2 002 
INVENTOR - INFORMATION : 

NAME CITY STATE ZIP CODE COUNTRY 

Friedman; Robert F. Fayetteville AR 
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APPL-NO: 09/ 438865 

DATE FILED: November 12, 1999 



PARENT -CASE: 

CROSS-REFERENCES TO RELATED APPLICATIONS The present application is a 
continuation-in-part of Application No. 09/243,910 filed Feb. 3, 1999, now U.S. Pat. 
No. 6,154,501, and claims priority to Provisional Application No. 60/142,179 filed 
Jul. 1, 1999. 
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ART-UNIT: 2631 

PRIMARY -EXAMINER: Bocure; Tesfaldet 
ABSTRACT : 

^ satellite communications system provides an information channel between remotely 
located transmitters and receivers. A virtual satellite system provides the same 
service, but divides the signal either in power or in data content into subchannels 
such that any particular signal is conducted to the intended receiver via a 
plurality of traditional satellite channels. The receiving terminal accepts the 
plurality of signals simultaneously from a possible plurality of satellites, 
combining the subchannels comprising the virtual channel into the original signal 
content as if conducted via a single channel. The receiving antenna system receives 
satellite subchannel signals from a plurality of directions using multiple antennas 
or a single antenna with multi -direction capability. Prior to signal combining, the 
receiver necessarily t ime - synchroni z e s the plurality of subchannels by introducing 
time delay in some channels before combining the subsignals into the original 
composite. A timing signal present in the virtual satellite system assists the 
receiver in determining the amount of delay to apply to each incoming signal. The 
timing signal is either a separate carrier or an additional modulation on the 
existing information-bearing carrier. 

21 Claims, 6 Drawing figures 
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0 577 351 January 1994 EP 

OTHER PUBLICATIONS 

Press Release of WavePhore, Inc. entitled "WavePhore and the Canadian Broadcasting 
Corporation Enter an Agreement to Deliver Data Broadcasting Nationwide in Canada, " 
dated Mar. 29, 1995. 

Advertisement in Investor's Business Daily, "Technology Offers TV Broadcasters An 
Avenue Into Interactive Services", Monday, Apr. 19, 1993. 

News Release of WavePhore "WavePhore and Belcom Sign Agreement to Co-Develop Russian 
Data Broadcasting System" (two pages, believed to have been released Apr. 10, 1995) - 

Press Release of WavePhore entitled FCC Proposed to Allow Digital Data Transmission 
Within the Video Portion of TV Broadcasts, in Response to WavePhore 's Recjuest, (two 
pages, believed to have been released Apr. 25, 1995) . 

Advertisement in The Indianapolis News, WavePhore Stock Is On Roll , dated May 23, 
1995. 

Advertisement in Investor's Business Daily, Intel, WavePhore Set Technology 
Alliance, dated Monday, May 8, 1995. 

Advertisement The Arizona Republic Business, "Tempe firm, Intel Team Up to Send Data 
via TV", dated Saturday, May 6, 1995. 

Advertisement, Arizona Business Gazette, entitled "Skyway System Rides TV Signals to 
Distribute Data- -Speed Key to WavePhore Technology", dated Jul. 13, 1995. 
Advesti semen t, Arizona Business Gazette, entitled "Motivated CEO Leads WavePhore", 
Jul. 13, 1995. 
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Press Release of WavePhore, entitled WavePhore Develops Data Casting System for 
Television Azteca in Mexico (two pages, believed to have been released Aug. 8, 
1995) . 

Press Release of WavePhore, entitled WavePhore and Arizona State University Launch 
Distance Learning Service, (two pages, beleived to have been released Aug. 17, 1995. 

"Digital Data Transmision Within the Video Portion of Television Broadcast Station 
Transmissions", MM docket No. 95-42. 

G.M. Glasford, Fundamentals of Televison Engineering, McGraw-Hill 1955. 
D.G. Fink, Televison Engineering, 2nd Edition, McGraw-Hill 1952. 

C.G. Filers, "TV Mutichannel Sound--The BTSC System," IEEE Transactions on Consumer 
electronics, Aug. 1984. 

Taylor, "The Vestigal Sideband and Other Tribulations," P. 203 of the 1988 National 
Cable Television Association Technical Papers. 

"HDTV & Vestigal Sidebank Syndrome" in the IEEE Transactions on Broadcasting, Mar. 
1990, p. 8. 

Wave Generation & Shaping, Leonard Strauss, McGraw-Hill 1970, Chapters 1 and 2. 
W. Ciciora et al., "A Tutorial on Ghost Canceling in Television Systems," IEEE 
Transactions on Consumer Electronics, vol. CE-25, No. 1, Feb. 1979, pp. 9-44. 
V. Thomas Rhyne, Fundamentals of Digital System Design. 

Hill, et al . --Introduction to Switching Theory & Logical Design, John Wiley & Sons 
1968, SBN 471 39880 K. 

Tanenbaum, A. "Computer Networks," Prentice Hall 1996, ISBN 0-1-349945-6. 
Spohn, D.L., "Data Network Design," McGraw Hill, 1993 ISBN 0-07-06-360-X. 
Kaufman, C, "Network Security," Prentice Hall, 1995 ISBN 0-13-061466.1. 
International Search Report of PCT/US99/08513 mailed from European Searching 
Authority of PCT on Aug. 13, 1999. 

ART-UNIT: 2611 

PRIMARY-EXAMINER: Kostak; Victor R. 



A system for transmitting digital programming includes a program source providing 
digital information, circuitry for modulating the digital information onto a visual 
carrier modulated with analog television programming, and a visual transmitter 
coupled to the modulating circuitry. Using a phase modulation method, the system 
phase modulates the digital information onto a visual carrier, reduces the baseband 
frequencies of the phase modulated visual carrier, and amplitude modulates the 
phase -modulated video carrier onto a video signal. The amplified and encoded video 
signal are combined with an amplified sound signal and transmitted. Using an 
additive method, the system modulates the sidebands of the video carrier with the 
digital information and amplitude modulates the video signal onto the video carrier. 
The data-modulated sidebands are phase-shifted such that they will be in quadrature 
with the amplitude -modulated video signal. The system combines the 

amplitude-modulated video carrier and the data -modulated quadrature sidebands. With 
a blended multiplicative/additive method, the system provides phase modulation and 
quadrature sideband addition to provide an optimized result. Process, systems, 
circuits and devices for abating or otherwise correcting effects of the information 
on the analog television signal are also disclosed. 

20 Claims, 83 Drawing figures 
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TITLE: Communication system 
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Shinji Matsumoto et al . , "200 Mb/s 16 QAM Digital Radio-Relay System Operating in 4 
and 5 GHz Bands", Japan Telecommunications Review, Jan. 1982, vol. 24, No. 1, pp. 
65-73. 

M. Pecot et al., "Complatible Coding of Television Images, Part 2. Compatible 
System", Signal Processing Image Communication, Oct. 2, 1990, No. 3, pp. 259-268. 
Mitsuaki Oshima, "Constellation-Code Division Multiplex for Digital HDTV", IEEE, 
1992, pp. 1086-1092. 

Tricia Hill et al., "A Performance Study of NLA 64-State QAM", IEEE Transactions on 
Communications, vol. COM-31, Jun. 1983, No. 6, pp. 821-826. 
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Apr. 6, 1992, pp. 173-207. 

English Language Abstract of European Patent No. 93 30 7575. 

Kazuhiko Nitadori, Synthesis of Multichannel Orthogonal VSB Signals by Quadrature 
Method, 1976 International Conference on Communications, Jun 14-16, 1976, vol. 1, 
pp. 3-25--3-29. 

Thomas M. Cover, Broadcast Channels, IEEE Transactions on Information Theory, Jan. 
1972, pp. 2-14. 

"Optimum Weighted PCM for Speech Signals", Sundberg, IEEE Transactions on 
Communications, vol. COM-26, No. 6, Jun. 1978, pp. 872-881. 

ART-UNIT: 274 

PRIMARY -EXAMINER: Le; Amanda T. 



ABSTRACT : 

At the transmitter side, carrier waves are modulated according to an input signal 
for producing relevant signal points in a signal space diagram. The input signal is 
divided into, two, first and second, data streams. The signal points are divided 
into signal point groups to which data of the first data stream are assigned. Also, 
data of the second data stream are assigned to the signal points of each signal 
point group. A difference in the transmission error rate between first and second 
data streams is developed by shifting the signal points to other positions in the 
space diagram. At the receiver side, the first and/or second data streams can be 
reconstructed from a received signal. In TV broadcast service, a TV signal is 
divided by a transmitter into, low and high, frequency band components which are 
designated as a first and a second data stream respectively. Upon receiving the TV 
signal, a receiver can reproduce only the low frequency band component or both the 
low and high frequency band components, depending on its capability. 
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ART-UNIT: 271 

PRIMARY -EXAMINER: Bocure; Tesfaldet 



ABSTRACT: 

^ satellite communications system provides an information channel between remotely 
located transmitters and receivers . A virtual satellite system provides the same 
service, but divides the signal either in power or in data content into subchannels 
such that any particular signal is conducted to the intended receiver via a 
plurality of traditional satellite channels. The receiving terminal accepts the 
plurality of signals simultaneously from a possible plurality of satellites, 
combining the subchannels comprising the virtual channel into the original signal 
content as if conducted via a single channel. The receiving antenna system receives 
satellite subchannel signals from a plurality of directions using multiple antennas 
or a single antenna with multi-direction capability. Prior to signal combining, the 
receiver necessarily time - synchronizes the plurality of subchannels by introducing 
time delay in some channels before combining the subsignals into the original 
composite. A timing signal present in the virtual satellite system assists the 
receiver in determining the amount of delay to apply to each incoming signal. The 
timing signal is either a separate carrier or an additional modulation on the 
existing information-bearing carrier. 
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ART-UNIT: 272 

PRIMARY -EXAMINER: Chevalier; Robert 



At the transmitter side, carrier waves are modulated according to an input signal 
for producing relevant signal points in a signal space diagram. The input signal is 
divided into, two, first and second, data streams. The signal points are divided 
into signal point groups to which data of the first data stream are assigned. Also, 
data of the second data stream are assigned to the signal points of each signal 
point group. A difference in the transmission error rate between first and second 
data streams is developed by shifting the signal points to other positions in the 
space diagram expressed at least in the polar coordinate system. At the receiver 
side, the first and/or second data streams can be reconstructed from a received 
signal. In TV broadcast service, a TV signal is divided by a transmitter into, low 
and high, frequency band components which are designated as a first and a second 
data streams respectively. Upon receiving the TV signal, a receiver can reproduce 
only the low frequency band component or both the low and high frequency band 
components, depending on its capability. Furthermore, a communication system based 
on an OFDM system is utilized for data transmission of a plurality of subchannels, 
wherein the subchannels are differentiated by changing the length of a guard time 
slot or a carrier wave interval of a symbol transmission time slot, or changing the 
transmission electric power of the carrier. 
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ABSTRACT: 

At the transmitter side, carrier waves are modulated according to an input signal 
for producing relevant signal points in a signal space diagram. The input signal is 
divided into, two, first and second, data streams. The signal points are divided 
into signal point groups to which data of the first data stream are assigned. Also, 
data of the second data stream are assigned to the signal points of each signal 
point group. A difference in the transmission error rate between first and second 
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data streams is developed by shifting the signal points to other positions in the 
space diagram. At the receiver side, the first and/or second data streams can be 
reconstructed from a received signal. In TV broadcast service, a TV signal is 
divided by a transmitter into, low and high, frequency band components which are 
designated as a first and a second data stream respectively. Upon receiving the TV 
signal, a receiver can reproduce only the low frequency band component or both the 
low and high frequency band components, depending on its capability. 
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ABSTRACT : 

An apparatus and method for channelizing wide band data at radio frequencies (RF) 
above that of a highest television channel a television headend is equipped to 
utilize or below 54MHz. In particular, the apparatus and method functioning so as to 
transmit 2MHz subchannels of data at roll -off band frequencies to at least one 
client in full-duplex, asymmetric hybrid network communication system. 
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PRIMARY -EXAMINER: Nguyen; Chau 
ASSISTANT-EXAMINER: Vu; Thinh 

ABSTRACT : 

An apparatus and a method for transferring an audio/ video/data service from a 
transmission end to a reception end over a radio interface. The audio/video/data 
service includes one of audio information, video information and data. The radio 
interface includes a plurality of subchannels and a plurality of carriers for 
transmitting the audio/video/data service and at least one information channel . The 
audio/video/data service is divided into a set of files, wherein the set of files 
forms a service ensemble. A parameter group is associated with and describes each 
corresponding one of the files. Each of the files, along with a corresponding 
parameter group is placed onto one of the subchannels. A placement indicator and a 
corresponding parameter group is placed on the at least one information channel. The 
subchannels and the at least one information channel are multiplexed into a 
plurality of transmission frames which are digitally modulated for transmission to 
the reception end over the radio interface using the plurality of carriers. The 
reception end receives the plurality of carriers and demodulates, from the carriers, 
the transmission frames, separating the subchannels and the at least one information 
channel. Information received from the at least one information channel is used for 
separating the parameter groups from the subchannels. The parameter groups are used 
for forming a selective service by combining and processing substantially only 
desired files. 
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At the transmitter side, carrier waves are modulated according to an input signal 
for producing relevant signal points in a signal space diagram. The input signal is 
divided into, two, first and second, data streams. The signal points are divided 
into signal point groups to which data of the first data stream are assigned. Also, 
data of the second data stream are assigned to the signal points of each signal 
point group. A difference in the transmission error rate between first and second 
data streams is developed by shifting the signal points to other positions in the 
space diagram expressed at least in the polar coordinate system. At the receiver 
side, the first and/ or second data streams can be reconstructed from a received 
signal. In TV broadcast service, a TV signal is divided by a transmitter into, low 
and high, frequency band components which are designated as a first and a second 
data streams respectively. Upon receiving the TV signal, a receiver can reproduce 
only the low frequency band component or both the low and high frequency band 
components, depending on its capability. Furthermore, a communication system based 
on an OFDM system is utilized for data transmission of a plurality of sxxbchannels, 
wherein the subchannels are differentiated by changing the length of a guard time 
slot or a carrier wave interval of a symbol transmission time slot, or changing the 
transmission electric power of the carrier. 
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ABSTRACT : 

A digital data delivery system which uses satellite broadcasting to deliver digital 
data along with audio and video signals. Digital data files are divided into packets 
and combined with audio and video packets in a time-division-multiplexed format. The 
time-division-multiplexed data is digitally modulated and then uplinked to a 
satellite transponder. The satellite transponder broadcasts the data to a 
multiplicity of user stations. The data which are broadcast by the satellite 
transponder are received by a satellite dish at each user station. Each satellite 
dish then relays the data to a receiver. The receiver identifies and separates the 
digital data file packets from the audio and video packets and outputs the digital 
data file packets to a data output port. A data bridge receives the packets from the 
data output port, buffers the packets, and converts the packets into a format that 
can be read by standard commercial I/O cards. 
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ABSTRACT : 
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At the transmitter side, carrier waves are modulated according to an input signal 
for producing relevant signal points in a signal space diagram. The input signal is 
divided into, two, first and second, data streams. The signal points are divided 
into signal point groups to which data of the first data stream are assigned. Also, 
data of the second data stream are assigned to the signal points of each signal 
point group. A difference in the transmission error rate between first and second 
data streams is developed by shifting the signal points to other positions in the 
space diagram. At the receiver side, the first and/or second data streams can be 
reconstructed from a received signal. In TV broadcast service, a TV signal is 
divided by a transmitter into, low and high, frequency band components which are 
designated as a first and a second data stream respectively. Upon receiving the TV 
signal, a receiver can reproduce only the low frequency band component or both the 
low and high frequency band components, depending on its capability. 

12 Claims, 142 Drawing figures 
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ABSTRACT: 

At the transmitter side, carrier waves are modulated according to an input signal 
for producing relevant signal points in a signal space diagram. The input signal is 
divided into, two, first and second, data streams. The signal points are divided 
into signal point groups to which data of the first data stream are assigned. Also, 
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data of the second data stream are assigned to the signal points of each signal 
point group. A difference in the transmission error rate between first and second 
data streams is developed by shifting the signal points to other positions in the 
space diagram expressed at least in the polar coordinate system. At the receiver 
side, the first and/or second data streams can be reconstructed from a received 
signal. In TV broadcast service, a TV signal is divided by a transmitter into, low 
and high, frequency band components which are designated as a first and a second 
data streams respectively. Upon receiving the TV signal, a receiver can reproduce 
only the low frequency band component or both the low and high frequency band 
components, depending on its capability. Furthermore, a communication system based 
on an OFDM system is utilized for data transmission of a plurality of subchannels, 
wherein the subchannels are differentiated by changing the length of a guard time 
slot or a carrier wave interval of a symbol transmission time slot, or changing the 
transmission electric power of the carrier. 
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ABSTRACT : 

At the transmitter side, carrier waves are modulated according to an input signal 
for producing relevant signal points in a signal space diagram. The input signal is 
divided into, two, first and second, data streams. The signal points are divided 
into signal point groups to which data of the first data stream are assigned. Also, 
data of the second data stream are assigned to the signal points of each signal 
point group. A difference in the transmission error rate between first and second 
data streams is developed by shifting the signal points to other positions in the 
space diagram expressed at least in the polar coordinate system. At the receiver 
side, the first and/or second data streams can be reconstructed from a received 
signal. In TV broadcast service, a TV signal is divided by a transmitter into low 
and high frequency band components which are designated as first and second data 
streams respectively. Upon receiving the TV signal, a receiver can reproduce only 
the low frequency band component or both the low and high frequency band components, 
depending on its capability. Furthermore, a communication system based on an OFDM 
system is utilized for data transmission of a plurality of subchannels, wherein the 
subchannels are differentiated by changing the length of a guard time slot or a 
carrier wave interval of a symbol transmission time slot, or changing the 
transmission electric power of the carrier. 

12 Claims, 213 Drawing figures 



Full I Title I Citation j Front | Review | Cl3--?tficdtion [ Pjte | Reference | Sequences | II il I mC | Drau^x Peso | Image 



□ 14. Document ID: US 5355374 A 

L5: Entry 14 of 22 File: USPT Oct 11, 1994 



US-PAT-NO: 5355374 

DOCUMENT- IDENTIFIER: US 5355374 A 

TITLE: Communication network with divisible auxilliary channel allocation 



Record List Display 



http://westbrs:8002/bin/gate.exe?f^TOC&...bname=USPT,JPAB,EPAB,DWPI,TDBD&ESN^ 



DATE-ISSUED: October 11, 1994 



INVENTOR- INFORMATION : 
NAME 

Hester; Phillip 
Highsmith; William 
McDaniel; Don 
Lusk; Alan 



CITY 

Indian Harbour Beach 

Indialantic 
Indialantic 
Dallas 



STATE 

FL 

FL 

FL 

TX 



ZIP CODE 



COUNTRY 



ASS IGNEE - INFORMATION : 
NAME 

Scientific-Atlanta, Inc . 



CITY 
Atlanta 



STATE 
GA 



ZIP CODE COUNTRY 



TYPE CODE 
02 



APPL-NO: 08/ 165830 

DATE FILED: December 14, 1993 



PARENT -CASE: 

This application is a division of application Ser. No. 880,209, filed May 8, 1992, 
now abandoned. 



INT-CL: [05] H04J 3/22 

US-CL-ISSUED: 370/84; 370/95.1, 455/54.2 
US -CL- CURRENT: 370/461; 370/468, 455/509 



FIELD-OF-SEARCH: 455/49.1, 455/53.1, 455/54.2, 455/68, 379/58, 379/63, 370/69.1, 
370/84, 370/95.1, 370/95.3, 340/825.03, 340/825.07, 340/825.54 

PRIOR-ART-DISCLOSED : 

U.S. PATENT DOCUMENTS 



PAT-NO 

4477809 

4553262 

4763325 

4780715 

5005171 



ISSUE -DATE 
October 1984 
November 1985 
August 1988 
October 1988 
April 1991 



PATENTEE -NAME 

Hose 

Coe 

Wolfe et al. 

Kasagai 

Modisette, Jr. et al. 



US-CL 
455/54 .2 
455/54 .2 
370/95.3 
455/54.2 
370/84 



ART-UNIT: 263 
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ABSTRACT : 

A communication network having a master and a plurality of remotes, these remotes 
supporting a plurality of co- services, in which access to inbound frequencies among 
the remotes is shared. When a need by a remote for an extraordinary amount of 
bandwidth is detected, a reserved spillover frequency from a set of frequencies is 
reserved for that remote. This bandwidth is reallocated when the need for 
extraordinary bandwidth for that remote has ended. 
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ABSTRACT : 

A communication network having a master and a plurality of remotes, these remotes 
supporting a plurality of co-services, in which access to inbound frequencies among 

the remotes is shared. When a need by a remote for an extraordinary amount of 
bandwidth is detected, a reserved spillover frequency from a set of frequencies is 
reserved for that remote. This bandwidth is reallocated when the need for 
extraordinary bandwidth for that remote has ended. 
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ABSTRACT : 

A communication network having a master and a plurality of remotes, these remotes 
supporting a plurality of co- services, in which access to inbound frequencies among 
the remotes is shared. When a need by a remote for an extraordinary amount of 
bandwidth is detected, a reserved spillover frequency from a set of frequencies is 
reserved for that remote. This bandwidth is reallocated when the need for 
extraordinary bandwidth for that remote has ended. 
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ART-UNIT: 268 

PRIMARY-EXAMINER: Ng; Jin F. 
ASSISTANT-EXAMINER: Gumming; William D. 



ABSTRACT : 

A wireless PBX system provides ease of installation without site engineering or 
trial -and-error placement of components within the system. In its basic form, the 
wireless PBX system consists of only two types of components: a control unit 
including an radio frequency transceiver; and fixed location terminals, such as 
telephones and voice/data stations, which also include radio frequency transceivers. 
Portable handsets are optionally included in the system to allow for customer 
mobility. Installation of the PBX system is achieved simply by placing the system 
components in the desired locations at a premises, plugging them into line power, 
and performing some simple programming steps including a final step of initiating an 
automatic configuring process. Through this process, the system automatically 
configures itself for optimum operation in view of the radio environment and 
placement of components within the system at the customer premises. In the operation 
of this process, the control unit exchanges various radio messages with the 
terminals, decides which terminals should also serve as repeaters for linking those 
more distantly located terminals, and determines the appropriate frame structure for 
the system. A positive display indication at the control unit, following the end of 
the automatic configuring process, shows that all terminals have been linked and 
that the system is operating normally. 
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"Cable and BTSC Stereo" by James O. Farmer, IEEE Transactions on Consumer 
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ABSTRACT : 

Volume control for use in a cable television set top converter or the like is 
calibrated for optimum television stereo channel separation. The volume control 
controls the volume to predetermined levels. One of the predetermined levels is a 
particular level calibrated for optimum stereo separation. An indicator on the 
converter indicates the optimum stereo separation volume level. When an internal VCR 
timer turns on the set top converter, the set top converter is forced to the optimum 
stereo separation volume level. The calibration is performed during manufacture and 
ensures that the indicated volume level for optimum stereo separation is indeed the 
optimum volume level . 

54 Claims, 13 Drawing figures 
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ABSTRACT : 

A television signal receiving apparatus of the type in which when performing a 
picture in picture operation by receiving a plurality of picture signals compressed 
in band width by multiple sub-Nyquist sampling, a sub-channel signal is first 
subjected to a spatial interpolating process and combined with a main-channel 
signal. The still picture portion and moving picture portion of a first input signal 
are restored to a field offset sub-sampled first picture signal, and a second input 
signal is restored to a field offset sub-sampled picture signal, subjected to a 
size-reducing process by time base compression in the vertical and horizontal 
directions of the picture and delivered as a second picture signal of the form 
synchronized in phase with a given position of the first picture signal. The first 
and second picture signals are time-division multiplexed to deliver a third picture 
signal onto a picture screen. 
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CHG DATE=19990902 STATUS=0>A satellite communications system provides an information 
channel between remotely located transmitters and receivers. A virtual satellite 
system provides the same service, but divides the signal either in power or in data 
content into subchannels such that any particular signal is conducted to the 
intended receiver via a plurality of traditional satellite channels. The receiving 
terminal (16) accepts the plurality of signals (26A, 26B, 26C, 26D) simultaneously 
from a possible plurality of satellites (14A, 14B, 14C, 14D) , combining the 
subchannels comprising the virtual channel into the original signal content as if 
conducted via a single channel. The receiving antenna system (16) receives satellite 
subchannel signals (14A, 14B, 14C, 14D) from a plurality of directions using 
multiple antennas or a single antenna (30) with multi-direction capability. Prior to 
signal combining, the receiver (16) necessarily time -synchronizes the plurality of 
subchannels by introducing time delay in some channels before combining the 
subsignals into the original composite. 
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BASIC -ABSTRACT: 

NOVELTY - A transmitting subsystem (12) has a subchannel divider (24) which divides 
a digital signal into several subchannel signals of lower bit rate. Several antennas 
(28a-28d) transmit the divided signals to a receiving subsystem (16) through 
satellites (14a-14d) . Several demodulators (34) in the receiving subsystem 
demodulate the received subchannel signals. A combiner (38) combines the demodulated 
signals to generate the original digital signal (40) . 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for receiving system. 

USE - For satellite communication system. 

ADVANTAGE - Bandwidth requirements need not be increased to accommodate timing 
signal and the full bandwidth of the information channel is available. 

DESCRIPTION OF DRAWING (S) - The figure shows a schematic block diagram of the 
multi-channel satellite uplink transmission system. 
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ABSTRACTED-PUB-NO: US 6154501A 
BASIC-ABSTRACT: 



NOVELTY - A delay is coupled to each demodulator output to delay the first -arriving 
subchannel signals so that outputs of the delays are synchronized in time. 

DETAILED DESCRIPTION - The satellite communications system which provides an 
enhanced digital communication channel includes : 

(a) a multi-channel uplink system that divides the original signal into several 
subchannels and adds a common timing signal to each subchannel, the multi -channel 
uplink system comprises: 

(b) a subchannel divider to transform the original digital signal into several 
digital subchannels such that each digital subchannel signal contains at least some 

information unique to that subchannel and also such that the bit rate of each 
digital subchannel signal is lower than the bit rate of the original digital signal; 

(c) a timing generator to create a periodic signal, 

(d) signal combiner coupled to the timing generator output and the subchannel 
divider output associated with each subchannel to add the common timing signal to 
each subchannel information signal and within the bandwidth of each subchannel 
information signal such that no additional bandwidth allocation is r equired to 
transmit the timing information signal; 



(e) upconverter coupled to the signal combiner output associated with each 
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subchannel to translate the frequency of the timing -added subchannel signal to the 
frequency of the selected satellite transponder; 

(f) amplifier coupled to the upconverter output associated with each subchannel to 
increase the power of the translated, timing-added subchannel signal; and 

(g) antenna coupled to the amplifier output associated with each subchannel 
directing a radio frequency wave toward the receiving antenna of the satellite 
containing the transponder selected for the associated subchannel; and 

(h) a receiving terminal system to collect signals from several selected satellite 
transponders and create a delayed reconstruction of the original signal, where the 
receiving terminal system comprises: 

(i) a multiple beam antenna to simultaneously receive signals from the transponders 
and present each of the signals on a separate output port; 

(j) a tuner coupled to each m ultiple beam antenna output port to translate the 
frequency of each received signal to a fixed intermediate frequency; 

(k) a demodulator coupled to each tuner output to demodulate tuner output and create 
a bit stream corresponding to the information content of the associated subchannel; 

(1) delay coupled to each demodulator output to delay first-arriving subchannel 
signals such that outputs of the delays are synchronized in time; 

(m) a digital combiner coupled to the output of the delays to combine the 
information in each subchannel into a delayed reconstruction of the original digital 
signal; 

(n) a timing signal correlator coupled to each tuner output to measure the relative 
delay between arriving subchannel signals; 

(o) a nonvolatile memory to store information about the frequency and propagation 
delay properties of the virtual channels to be selected; and 

(p) a controller coupled to the multiple beam antenna, the tuners, the delays, the 
timing signal correlator, and the nonvolatile memory to receiv e signals from the 
timing signal correlator and the nonvolatile memory and issue control signals to the 
multiple beam antenna to set beam direction and polarization, control signals to the 
tuners to set subchannel receive frequencies, and control signals to the delays to 
synchronize delay outputs. 

USE - For satellite communications systems. 

ADVANTAGE - Does not increase the bandwidth requirements of the virtual channel to 
accommodate the timing signal. The full bandwidth of the information channel is 
available to the timing signal resulting in higher resolution relative delay 
estimate . 

DESCRIPTION OF DRAWING (S) - The drawing shows a schematic and block diagram of the 
system. 

ABSTRACTED -PUB -NO: WO 9940693A 
EQUIVALENT -ABSTRACTS : 

NOVELTY - A delay is coupled to each demodulator output to delay the first-arriving 
subchannel signals so that outputs of the delays are synchronized in time. 

DETAILED DESCRIPTION - The satellite communications system which provides an 
enhanced digital communication channel includes: 

(a) a multi -channel uplink system that divides the original signal into several 
subchannels and adds a common timing signal to each subchannel, the multi-channel 
uplink system comprises : 
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(b) a subchannel divider to transform the original digital signal into several 
digital subchannels such that each digital subchannel signal contains at least some 
information unique to that subchannel and also such that the bit rate of each 
digital subchannel signal is lower than the bit rate of the original digital signal; 

^ timing generator to create a periodic signal, 

(d) signal combiner coupled to the timing generator output and the subchannel 
divider output associated with each subchannel to add the common timing signal to 
each subchannel information signal and within the bandwidth of each subchannel 
information signal such that no additional bandwidth allocation is r equired to 
transmit the timing information signal; 

(e) upconverter coupled to the signal combiner output associated with each 
subchannel to translate the frequency of the timing-added subchannel signal to the 
frequency of the selected satellite transponder; 

(f) amplifier coupled to the upconverter output associated with each subchannel to 
increase the power of the translated, timing-added subchannel signal; and 

(g) antenna coupled to the amplifier output associated with each subchannel 
directing a radio frequency wave toward the receiving antenna of the satellite 
containing the transponder selected for the associated subchannel; and 

(h) a receiving terminal system to collect signals from several selected satellite 
transponders and create a delayed reconstruction of the original signal, where the 
receiving terminal system comprises: 

(i) a multiple beam antenna to simultaneously receive signals from the transponders 
and present each of the signals on a separate output port; 

(j) a tuner coupled to each m ultiple beam antenna output port to translate the 
frequency of each received signal to a fixed intermediate frequency; 

(k) a demodulator coupled to each tuner output to demodulate tuner output and create 
a bit stream corresponding to the information content of the associated subchannel; 

(1) delay coupled to each demodulator output to delay first-arriving subchannel 
signals such that outputs of the delays are synchronized in time; 

(m) a digital combiner coupled to the output of the delays to combine the 
information in each subchannel into a delayed reconstruction of the original digital 
signal; 

(n) a timing signal correlator coupled to each tuner output to measure the relative 
delay between arriving subchannel signals; 

(o) a nonvolatile memory to store information about the frequency and propagation 
delay properties of the virtual channels to be selected; and 

(p) a controller coupled to the multiple beam antenna, the tuners, the delays, the 
timing signal correlator, and the nonvolatile memory to receiv e signals from the 
timing signal correlator and the nonvolatile memory and issue control signals to the 
multiple beam antenna to set beam direction and polarization, control signals to the 
tuners to set subchannel receive frequencies, and control signals to the delays to 
synchronize delay outputs. 

USE - For satellite communications systems. 

ADVANTAGE - Does not increase the bandwidth requirements of the virtual channel to 
accommodate the timing signal. The full bandwidth of the information channel is 
available to the timing signal resulting in higher resolution relative delay 
estimate . 



